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ANTENNA REMOTE CONTROL APPARATUS OF MOBILE 
COMMUNICATION BASE STATION SYSTEM 

BACKGROUND OF THE INVENTION 

5 

1 . Field of the Invention 

The present invention relates generally to an antenna remote control 
apparatus for a base station in a mobile communication system, and in particular, 
to an antenna remote control apparatus for transmitting on a feeder cable a 
1 0 control signal for controlling a motor mounted to an antenna to adjust the beam 
direction and tilting angle of the antenna in a base station of a mobile 
communication system. 

2. Description of the Related Art 

15 In general, the beam direction and tilting angle of an antenna are 

controlled to improve service quality in a mobile communication system. 
Traditionally, an operator goes up to an antenna installed on a high place and 
manually adjusts the antenna. 

20 However, research has recently been undertaken into a technology of 

adjusting the beam direction and tilting angle of an antenna by remotely 
controlling a motor mounted to the antenna. 

The motor can be a motor used to tilt the antenna mechanically, or a 
25 motor for driving a phase shifter that adjusts the vertical/horizontal tilting angle 
of beams by controlling the phase of each radiation device. 

To control the motor equipped in the antenna, control signals need to be 
applied to the motor. Traditionally, a cable other than a feeder cable is 
30 additionally provided to transmit the motor control signals. 
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As described above, since an additional transmission line is required to 
transmit control signals to a motor that is mounted to an antenna and controls the 
beam direction and tilting angle of the antenna in the conventional technology, 
5 installation cost is high. Moreover, the use of many active devices in a 
transmitter/receiver for transmitting/receiving the control signals leads to low 
reliability. 

SUMMARY OF THE INVENTION 

10 

An object of the present invention is to substantially solve at least the 
above problems and/or disadvantages and to provide at least the advantages 
below. Accordingly, an object of the present invention is to provide an antenna 
remote control apparatus that allows a feeder cable configured to supply power to 
15 an antenna to further deliver a motor control signal so that the antenna can be 
remotely controlled without using an additional transmission cable, and that 
implements a circuit for detecting the rotation state of the motor as a passive 
device to thereby increase reliability in a base station of a mobile communication 
system. 

20 

The above object is achieved by an antenna remote control apparatus for 
a base station in a mobile communication system. The antenna remote control 
apparatus includes a remote controller for matching a driving voltage for a motor 
used to control the beam direction of an antenna, a reference signal for measuring 

25 the rotation state of the motor, and an RF signal for mobile communication and 
transmitting the matched signal via a feeder cable, and an antenna controller for 
receiving the matched signal from the remote controller via the feeder cable, 
dividing the matched signal into the reference signal, the motor driving voltage, 
and the RF signal, driving the motor using the motor driving voltage, and 

30 outputting a variation in the reference signal depending on the rotation state of 
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the motor to the remote controller via the feeder cable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 The above and other objects, features and advantages of the present 

invention will become more apparent from the following detailed description 
when taken in conjunction with the accompanying drawings in which: 

FIG. 1 is a block diagram of an antenna remote control apparatus 
according to an embodiment of the present invention; 
10 FIG 2 is a detailed circuit diagram illustrating an matcher illustrated in 

FIG. 1; and 

FIG 3 is a detailed circuit diagram of a signal divider illustrated in FIG. 1 . 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

15 

A preferred embodiment of the present invention will be described herein 
below with reference to the accompanying drawings. In the following description, 
well-known functions or constructions are not described in detail since they 
would obscure the invention in unnecessary detail. 

20 

FIG. 1 is a block diagram of an antenna remote control apparatus 
according to an embodiment of the present invention. As illustrated in FIG. 1, the 
antenna remote control apparatus comprises a remote controller 100 for 
transmitting a reference signal by which the rotation state of a motor for 

25 controlling the beam direction and tilting angle of an antenna is detected, a motor 
driving voltage, and an RF signal for mobile communication in combination via a 
feeder cable, and an antenna controller 200 for receiving the combined signal via 
the feeder cable, dividing the combined signal into the reference signal, the 
motor driving voltage and the RF signal, and separately providing the divided 

30 signals to thereby drive the motor, and transmitting a variation in the rotation 
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state of the motor to the remote controller 100. 

The remote controller 100 includes a frequency generator 110 for 
generating a sine wave signal being the reference signal by which the rotation 
5 state of the motor is measured, a motor voltage generator 120 for generating a 
voltage needed to drive the motor mounted to the antenna, an matcher 130 for 
summing the output of the frequency generator 110 and the output voltage of the 
motor voltage generator 120 without interference and receiving the variation in 
the rotation state of the motor, a bias T 140 for adding the output of the matcher 

10 130 to the RF signal for mobile communication and transmitting the sum to the 
antenna via the feeder cable, a signal detector 150 for detecting the variation of 
the rotation state of the motor, received from the matcher 130 and converting the 
variation to a square wave signal, and a controller 160 for outputting a voltage 
and a control signal for driving the motor and receiving a control result value 

15 from the signal detector 150, thereby continuously controlling the motor voltage 
generator 120 and the frequency generator 110. 

The antenna controller 200 includes a signal divider 210 for dividing the 
signal received from the bias T 140 via the feeder cable into an RF signal for 

20 mobile communication, a motor voltage signal for driving the motor, and a sine 
wave signal for use as a reference signal for variations in the beam direction and 
tilting angle of the antenna, a motor 220 for being activated by the motor voltage 
signal and controlling the beam direction and the tilting angle of the antenna, and 
an encoder 230 for changing a resistance value according to the rotation state of 

25 the motor 220 and outputting a correspondingly changed sine wave signal to the 
matcher 130. 

The operation of the antenna remote control apparatus according to the 
embodiment of the present invention will be described in detail with reference to 
30 FIGs. 2 and 3. 
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In operation, the motor voltage generator 120 outputs a motor driving 
voltage (e.g. DC± 15V) according to a control signal from the controller 160. 
The frequency generator 110 outputs a predetermined frequency signal according 
5 to a control signal from the controller 160. 

The frequency signal generated from the frequency generator 110 is 
assumed herein to be a low-frequency sine wave signal. Yet, it is not limited to a 
sine wave signal. 

10 

The sine wave signal from the frequency generator 110 is applied to a 
contact b through a contact a in a transformer Tl used as the matcher 130, as 
illustrated in FIG. 2. 

15 Since the motor driving voltage (e.g. DC± 15V) has been applied to the 

contact b, the two signals together are fed to the bias T 140. 

Aside from the transformer taken as an example in the embodiment of 
the present invention, the matcher 130 can be any of devices that match an AC 
20 signal and a DC signal. Therefore, the matcher 130 is not limited to the 
transformer. 

The bias T 140 combines the output of the matcher 130, that is, the sine 
wave signal being an AC signal and the motor driving voltage being a DC signal, 
25 with the RF signal for mobile communication. 

The output of the bias T 140 is provided to the antenna controller 200 via 
the feeder cable. 

30 The signal input to the antenna controller 200 via the feeder cable is 
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divided into the RF signal, the motor driving voltage, and the sine wave signal by 
the signal divider 210, as illustrated in FIG. 3. 

In other words, the RF signal is transmitted to each radiation device of 
5 the antenna via a capacitor C2. 

The motor driving voltage is applied to the motor 220 via inductors LI 

and L2. 

10 The sine wave signal is applied to the encoder 230 via a capacitor C3. 

Notably, the RF signal is blocked by capacitors C4 and C5 so that it cannot be 
introduced to the motor 220 and the encoder 230. 

This is implemented by setting the values of the capacitors C4 and C5 in 
15 the manner that passes the motor driving voltage and the low-frequency sine 
wave signal but blocks the RF signal. 

The motor 220 is driven by the DC voltage received from the inductors 
LI and L2. Its rotation direction is changed depending on the polarity of the 
20 applied power. 

For example, if + 15V is applied, the motor 220 rotates clockwise and if - 
15V is applied, the motor 220 rotates counterclockwise. 

25 Along with the rotation of the motor 220, the encoder 230 outputs a 

variation according to the rotation state of the motor 220. The encoder 230 
comprises only a plurality of resistors. It is configured to have different 
resistance values, that is, changed resistance values according to the forward and 
reverse rotation degrees of the motor 220. 

30 
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The signal detector 150 receives a variation in the amplitude of the sine 
wave signal at the contact a via the capacitor CI, converts the variation to a 
square wave signal, and feeds it to the controller 160. 

5 The controller 160 decides the beam direction and tilting angle of the 

antenna according to the detection signal received from the signal detector 150 
and correspondingly performs a control operation. 

Meanwhile, the remote controller 100 can be installed together with 
10 other devices in the base station, or provided separately. 

In the latter case, the remote controller 100 may be controlled through a 
port P2 of the antenna controller 200. 

1 5 While the invention has been shown and described with reference to a 

certain preferred embodiment thereof, it will be understood by those skilled in 
the art that various changes in form and details may be made therein without 
departing from the spirit and scope of the invention as defined by the appended 
claims. 

20 

in accordance with the present invention as described above, 
transmission of a motor control signal and a motor driving voltage via an existing 
feeder cable obviates the need for an additional cable, thereby reducing cost. 
Since the matcher 130 for matching signals, the signal divider for dividing the 
25 matched signals, and the signal detector for detecting the rotation state of the 
motor are all passive devices, the antenna remote control apparatus can be 
inexpensive and have high reliability. 
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